Abstract. Laboratory investigations often require centrifugation of blood samples for various erythrocyte tests. Although there 8 is a lack of data about the effect of centrifugation at various g force levels on erythrocyte rheological properties. We aimed 9 to investigate the effect of a 10-minute centrifugation at 500, 1000 or 1500 g at 15
Introduction

21
Routine laboratory work during sample preparation for various measurements often contains the 22 centrifugation of blood samples. The investigation of red blood cells frequently requires several wash- 23 ing in order to prepare cell suspensions or hematocrit level settled to a standard value, for which the 24 centrifugation of blood samples is used [1, 5, 12] . 25 It is known that mechanical stress causes the injury of erythrocytes, which depends both on the mag-26 nitude of the mechanical force and the length of the exposure time [20] . The forces on red blood cells 27 cause alterations in the cell membrane and after a point it leads to irreversible injury of the membrane and
28
Eight healthy male Sprague-Dawley outbred rats (age: 6-8 months; bodyweight: 408 ± 59.7 g), 7
48 healthy female inbred beagle dogs (age: 17-19 months; bodyweight: 12.6 ± 1.3 kg) and 9 healthy female 49 Hungahib pigs (age: 10-12 weeks; bodyweight: 16.2 ± 1.9 kg) were involved into the experiments.
50
Human blood samples were collected from 15 healthy volunteers (11 females and 4 males; age: 26-40 51 years). 53 Blood sampling occurred in the morning hours using 21 G BD Eclipse™ blood collection needle into 54 3 ml BD Vacutainer ® tube containing 1.5 mg/ml K 3 -EDTA as anticoagulant (Becton, Dickinson and
Blood sampling and experimental protocol
55
Company, USA) [1] .
56
Blood sampling in case of the rat was performed under general anaesthesia (60 mg/kg, i.p.
57
Thiopenthal ® ) by direct cardiac puncture. After sampling the rats were sacrificed by exsanguination.
58
From beagle dogs blood was obtained by cephalic vein puncture and from pigs under general anaesthesia
59
(10 mg/kg, i.m. ketamin; 1 mg/kg, i.m. xylazin) by medial saphenous vein puncture.
60
Human blood samples were collected via puncturing the median cubital vein.
61
Each sample after gentle mixing was divided into 4 aliquots: native (base), '500 g', '1000 g' and
62
'1500 g'. Aliquots were centrifuged for 10 minutes at 15
• C at 500, 1000 or 1500 g, respectively (Het-
63
tich Universal 32 R centrifuge, Hettich Co., Germany). Besides centrifugation no other preparation or 64 intervention was performed on the samples.
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Laboratory measurements were completed within 2 hours, to avoid the effect of storage on red blood 
Red blood cell deformability
141 Figure 1 shows the elongation index -shear stress curves of all groups of the investigated species.
142
Beside the expected interspecies differences, centrifugation did not alter the elongation index curves 143 in any of the species. Table 2 shows the calculated parameters, in which interspecies differences can Figure 2 shows the after-before ratio of the elongation index -shear stress curves of the aliquots, which
158
were determined before and after of the 5-minute 100 Pa shear stress and under 10 Pa dropped only by 1.2-24% and at high shear stress levels it even showed increase up to 2.7%.
169
In Table 3 the ratio of the calculated parameters after and before the mechanical stress numerically showed 
176
By looking at the before and after elongation index -shear stress curves (Fig. 2) there is not an obvious 177 change that could be noticed due to the centrifugation in any of the investigated species except the human 178 samples, where centrifugation at higher g level seemed to result less decrease in deformability due to the 179 shearing stress. The calculated parameters (Table 3) showed some minor alterations, SS 1/2 after/before 180 values increased up to 5% in the human and up to 8% in the rat. Centrifugation did not cause significant 181 changes in the red blood cell membrane stability parameters between the species and the human. 
Osmotic gradient ektacytometry
183 Table 4 shows the Osmoscan results, of which base values showed the largest interspecies differences caused by the centrifugation were not significant between the species and the human parameters. 
Discussion
216
The aim of any laboratory test is to provide information about the actual state, condition of the investi- 
223
In experimental research all the above mentioned circumstances should be standardized, sometimes 224 species specific way to be able to provide extrapolabe data for the clinical practice. For this the colorful 225 interspecies differences have to be revealed and described and even many times laboratory methods also widely and precisely investigated to reveal and understand the so far bit controversial results.
262
In case of centrifugation not only the shear stress is increasing by higher g levels but the mechanical 
